A partially purified preparation of arginine decarboxylase (EC 4.1.1.19), a key enzyme in polyamine metabolism in plants, was isolated from avocado (Persea americana Mill. cv Fuerte) fruit. The preparation obtained trom the crude extract after ammonium sulfate precipitation, dialysis, and heat treatment, had maximal activity between pH 8.0 and 9.0 at 60°C, in the presence of 1.2 millimolar MnCl2, 2 millimolar dithiothreitol, and 0.06 millimolar pyridoxal phosphate. The Km of arginine for the decarboxylation reaction was determined for enzymes prepared from the seed coat of both 4-week-old avocado fruitlet and fuHly developed fruit, and was found to have a value of 1.85 and 2.84 millimolar, respectively. The value of Pl,P,,., of these enzymes was 1613 and 68 nanomoles of C02 produced per milligram of protein per hour for the fruitlet and the fully developed fruit, respectively. Spermine, an end product of polyamine metabolism, caused less than 5% inhibition of the enzyme from fully developed fruit and 65% inhibition of the enzyme from the seed coat of 4-week-old fruitlets at I millimolar under similar conditions. The effect ofdifferent inhibitors on the enzyme and the change in the nature of the enzyme during fruit development are discussed.
It is well established that the intracellular concentration of polyamines changes markedly in response to conditions which affect growth and development of plant tissue (1 1, 12) . Hence, processes like cell division (7) or cell differentiation (4, 9) are deemed to be regulated by polyamines. The properties of the enzymes involved in the biosynthesis of polyamines and their degradation, and the mode by which the activities of these enzymes are regulated, may therefore contribute to our understanding of the overall processes of development and senescence of fruits.
Whereas in mammalian cells putrescine is synthesized from Lornithine by ornithine decarboxylase (22) , there have been a number of reports indicating that putrescine in plants is formed from L-arginine (19) . Arginine is converted by ADC2 to agmatine which is then converted to putrescine (1, 11, 12) . In recent studies by Heimer et al. (10) and Cohen et al. (6) on tomato ovaries and fruits, it was observed that the activity of ODC changed during fruit development, whereas the relatively low activity of arginine decarboxylase did not change as much under the same conditions. This was interpreted to mean that ODC rather than ADC is involved in polyamine metabolism in fruits in this system. It was previously suggested, however, that the presence of inhibitors of ADC in the crude extract from the tissue might prevent the measurement of the enzyme activity (14) . Indeed, Ramakrishna and Adiga (17) found that ADC from Lathyrus sativus is inhibited by its end product, polyamines, and suggested that it may be a regulatory system in vivo.
In The routine use of L-[U-'4C]arginine as the substrate raised the possibility that the 14C02 released could be at least in part attributed to the presence of arginase, giving rise to urea formation followed by urease activity which results in the release of '4CC2 from the guanido group, rather than from the carboxyl group. This sequence of reactions was observed in extracts from Cucurbita seedlings (13) . However, no urease activity could be detected in the partially purified preparations from avocado4fruits eliminating possible '4CC2 release other than through ADC activity.
Heat Activation. The dialyzed fraction which contained ADC activity was incubated at different temperatures for various periods of time (10-60 min). The heat-treated fraction was then centrifuged and ADC activity was assayed. As illustrated in Figure 1 , maximal activity was obtained upon 10 min incubation at 60C, where the specific activity of ADC increased by 3-to 4- fold. Prolonging the incubation times at 60°C to 20 min resulted in a decrease in enzyme activation. Preincubation at 55C for 10 min increased the specific activity by about 2-fold, whereas at 45C no effect was recorded.
Effect of pH and Temperature on the Activity of ADC. When ADC activity was assayed at different temperatures, maximal activity was obtained at 60C which was constant for more than an hour. The presence of substrate in the incubation medium prevented the inactivation which was observed during preincubation periods longer than 10 min (Fig. 1) . A nonlinear dependency was obtained when the logarithms ofthe specific rate of the reaction at any temperature were plotted against the reciprocal of the absolute temperature (Fig. 2) . The transition temperature for this reaction, where the dependency of V,,,, changes from one rate-limiting step to another, was found to be 49.5C. The sudden drop in the plot at temperatures higher than 60C indicates enzyme inactivation. The Arrhenius energy of activation for the decarboxylation reaction, as calculated for the enzyme from fillly developed fruit (Fig. 2) (17) .
When the rate of the decarboxylation reaction by the heattreated fraction was plotted against the pH of the medium at 60C, maximal activity was obtained between pH 8.0 and 9.0 (Fig. 3) (Fig. 4B) .
Addition of 10 ltM PLP to the reaction mixture caused an increase in the activity of the enzyme of about 30%. DTT (2 mM) was added routinely to the reaction mixture in order to protect the enzyme against possible reducing reactions, even concentrations of NEM (0.5-8.5 mM) for 2 min. DTT was then added to the assay mixture to reduce excess NEM in the medium prior to the addition ofsubstrate. It was found (Fig. 5) that NEM parally inhibited the specific activity of the enzyme (65% inhibition at a concentration of 3 mM). Fluorescein isothiocyanate, which was suggested to bind to lysine residues with high affinity (16), caused a 40% inhibition when added at a concentration of 90 pM. Addition of ornithine, diamines, or polyamine to the assay mixture resulted in inhibition of ADC activity (Fig. 6) . In case of ADC extracted from the seed coat of 4-week-old fruitlets, Effect of NEM on ADC activity. Heat-purified fraction of the enzyme extrcted from seed coat of avocado fruitlets at a final protein concentration of 0.058 mg/ml. NEM was added to the incubation medium containing the components of the assay medium, except arginine and DTT, for 2 min at60OC. DTT was addedat a final concentration of 60% of that of NEM just before the addition of the substrate (7 mM arginine). (Fig. 6) (2, 3, 15, 20) , a more detailed study of the molecular nature of ADC from avocado fruit is required in order to elucidate the nature of the thermostability property of this enzyme.
The possibility that polyamines participate in the processes of fruit growth and development was previouslysuggest (8, 10) . ADC was considered to be a key enzyme in the biosynthesis of polyamines in plant tissue (14, 17, 18) . However, it has recently been reported (6, 8, 10 ) that the activity of ADC found in crude extracts from tomato ovaries and potato tissue was lower than that of ODC and did not seem to change much during fruit development (6, 10) . This was interpreted to mean that ODC is the key enzyme in the development of tomato fruit. In the present study we reported high activity of ADC in partially purified extracts from avocado fruit during its growth, development, and ripening whereas very low activity of this enzyme was observed in crude extracts of the same tissue. It should be noted that during the enzyme extraction some inhibitory components might be released into the medium and cause inhibition of enzyme activity during the assay of the crude enzyme. In our present study, these components are at least partially inactivated or eliminated by dialysis and heat treatment.
The inhibitory effect of the various polyamines on ADC might indicate that there is a regulatory feedbackmechanism which enables the inhibition of ADC by its end product-polyamines. The inhibitory effect of polyamines on ADC may also explain the lower activity of the enzyme isolated from mature fruit as compaWd with that isolated from fruitlets (Fig. 4, A and B, respectively). The enzyme isolated from mature fruit may have a tightly bound polyamine which occupies the polyamine-binding site that might also be the regulatory site on the enzyme. This would result in both a lower apparent V,,, of ADC from mature fruit and a lower sensitivity ofthe enzyme to the presence of polyamines in the assay medium, due to the fact that the polyamine-binding site is already occupied (Fig. 6 ).
These findings support the suggestion that avocado ADC, the first enzyme is the pathway of polyamine synthesis, is regulated by its end product-polyamines.
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